/

)

CAC



ATM

ATM
CAC

ATM

ATM

CAC

QoS

Alcatel 7470 7670 ATM

ATM

ATM

ATM
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4.1
4.2
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4.4
45
4.6
4.7
48

ATM

ATM
BISDN
ATM
ATM
(CAC)

QoS
Traffic Contract
Traffic Control Functions
Alcatel 7470  7670ATM
Alcatel 7470 M SP
Alcatel 7470 M SP
Alcatel 7470 M SP
Alcatel 7470 M SP
Alcatel 7670 RSP
Alcatel 7670 RSP
Alcatel 7670 RSP
Alcatel 7670 RSP
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Quality of Service (QoS) ATM

QoS
Alcatel ATM
ATM 89 12 4 12
15 10 ATM(36170/670)Introduction 12 18 12
22 5 ATM 46020 TrafficManagement  Network
Management CAC Connection Admission Control
ATM
Alcatel Newbridge670 RSP  Routing Switch
Platform MPLS Multi-Protocol Label Switch ATM
P ATM IPBase Core Newbridge36170
MSP Muti-Service Platform Cell Relay FrameRelay
Circuit Emulation  IPRouting / Newbridge46020

NM Network Manager
IP ATM X.25 Voice TDM  Framerelay

CAC
CAC
ATM

1 CoreATM 9 2
2. (2ATM2) (2ATM3) (2ATM4)

(3ATM2) (35ATM2) (4ATM2) (5ATM2)

(6ATM?2) (7TATM?2)

3. (TPATM) (KSATM)
4. ATM NMS
5. (STM-1 ) Access Switch

ATM CAC



ATM

1 Bl SDN

(Bl SDN)

Bl SDN Bl SDN
2-1 Bl SDN

User to user (user to network) signaling

LFC:Local function capabilities( )
TE:Termina equipment( )

2-1. B-1 SDN



Eﬁ’ﬂ[ﬁ@m@& E\i‘ Ei

, Dual-slot mobile phones
(Ll% ( ) § (SIM Toolkit)

VPN = ¢ ) E0>
Intranet \&} 9‘&
2.1.2
| SDN ( )
1. 5Mbps (Broadband)
) B-1 SDN
(Video Conference)
I nterconnection) (Mul ti media Communi
Demand)
Bl SDN
Bl SDN
1M devicel/lchip 100G switocl
2Gbps 100km
repeater 30Gbps Bl SDN

Bl SDN



(interactive service)

1. (conversation)
2. (messaging)
( ) (Message Handl i ng
MHS)
3. (retrieval)
(fil m)

(distributive service)

1.
2.
(busty type)
/ / Bl SDN
Bl SDN
(Asynchronous Transfer Mode; ATN
1990 ATM
53byte cel l
ATM 1992
ATM



Device
UNI = (User-to-Network Interface)
NNI = (Network-to-Network Interface)
2.1.3ATM
ATM
(1IATM (Star Topol ogy)
( 2AT M Cel |
Cel | Cel |
ATM VLSI
53bytes
(SATM

Device

Cel |

Cell



A

53 Bytes 1

ATM Cell

221 ATM

2. 2 ATM

ATM -
(B-1SDN)
Transfer Mode
SwitchingTransmissi on Mul tiplexing
ATM
53 48byt e (Payl oad) 5byte
(Header) 2.2.1 "

Synchronous TranSTMr Mode-STM
ATM
Connection
ATM
ATM



STM

Time Slot Framing Signal

Cell
1
- 1 1 1
T
CELL Header User Information . A CELL 1
(5 Bytes) (48 Bytes) ’
A CELLS5
A CELL 7
222STM ATM
STM
(
STM
ATM
ATM
ATM
ATM

10

ATM

ATM

over head

ATM

ATM

X.

25



Virtual Channels (VC)

/ Virtual Channels (VC)

Virtual Channel Connectio Virtual Path
’ (VCC)

_Virtual Channel
- e

P

ATM

Connection Identifier = VPI/\V/CI

2.2.3
ATM (Virtual Channel Le
vVC ATM vVC
(vcCl) VP ATM
vVC vVC
(VPI1) 2.2.3 VP VC



VP

vVC

VvV CI

VCI1
VCI 2

VCI 3
VCl 4

VCI 5
VCI 6

VC (VC
VP
ATM
VP

vVC
ATM

224

VCl
Li nk)

(VP Link)

vC/ VP

. 5

VP

12

vVC
VP
2.
VPI
vVC

VCI 3
VCI 4

VCI 5
VCI 4

VCI1
VCI 2

VCI
vVC (VC Conn
(VP Connection; V

2.4 VP VP
VPI
VP
vV ClI VPI



\VC Switch

VP Switch

2.25 /
ATM
2.2.6 OSl
ATM
2.2.6
1. (physical | ayer)
2. (data |l ink | ayer)

13



3. (net wor k

| ayer)

4 . (transpojt | ayer(end-to-end)
5. (session | ayer)
6 . (presentation | ayer)
7. (application | ayer)
(OISR
(OISR
2.2.7 N N+ 1 N N+ 1
I / O
N ( N- PDU) N+ 1
( N+ 1 N N
SDU N N ( N- SAP)
N+ 1 N SAP
N+ 1 SAP SDU N
N N+ 1 N- SDU

SDU

14

N- PDU

N

N -
SAF



- —N-SAP -N-SAP
N
N-PDU: N
N-SAP; N
N-SDU: N
2.2.7 0S|
2.2.8 ATM
ATM 2. 2. 8
ATM AAL
ATM B-1 SDN AAL

15



ATM ATM
AAL SAAL ATM
ATM OS|
ATM 0S|I AAL ( )
AAL OSI ATM
OS|

(Physical Medium Su

(Transmission Convergence Subl ayer;

P M
TC
1. /
SDH TC
ATM
155Mbps STM-1 622Mbps STM- 4;
ATM B-1 SDN UNI SDH

SDH

16



4 HEC

(Cyclic

HEC

HEC

HEC

Sublayer)
PHY
( Physical Medium Sublayer)
2.2.9
ATM
/
ATM ( 5byte)
Redundancy Check;
( HEC
ATM ATM
5 HEC
HEC
ATM

( Transmission Convergence

ATM

17

4

ATM

CRC)

)

SDH

ATM

HEC
HEC

TC



ATM ATM

ATM

ATM
ATM

GFC Generic Flow Control
UNI Cells Only!

VPI/VCI Identifies Virtual
Paths and Channels
PTI Payload Type Identifier
3 Bits:

1. User/Control Data
2. Congestion

3. Last Cell
CLP Cell Loss Priority Bit
ATM UNI Cell HEC Header Error Check ATM NNI Cell

8 Bit CRC

IR

2.210ATM
ATM
2.2.10 - ( NN1) -
( UNI ) ATM
5 Bytes ATM
Generic Flow Control -GFC 4
GFC N NI Virtual Path I dentifie
Virtual Channel |l denti fier- VCI
Payl oad Type I ndicator- PTI
Cell Loss Priori
ATM

18



CLP 1

Header Error Control -HEC

Check-CRC

CLP O

ATM ATM
ATM Connection Type
VPI / VCI ATM VPI / VCI
ATM Routing Tabl

Connection Tabl e

ATM QoS

Per manent Virtual Circui $VeSYREVC Soft

VPI VClI
PVC SvC VPI
PVC
SVvC
UNI PVC UNI N NI
SPVC
ATM
1. (Generic Flow Control;
B- NT2 B- TE1 B- TE1
B- NT2 ATM UNI
GFC
B-TE
2 . /
AAL 4 8 ATM
48 53 ATM
(48 )

3. VPI [/ VCI

19

VCI
PVC

PVC

SPVC

GFC)
ATM
GFC

GFC

( AAL

)

UN

AT



ATM
(Virtual Pat h;
VCI
Channal ; VC)
4 .
)
VC
( ) AAL
ATM

(Convergence

( PDU) AAL

ATM

Subl ayer;

(cross-connect node)

VP) VPI VP

VP ATM (Virtual

VPI vV ClI vVC

VP VC (

VP

(Segmentation and

CS) AAL ATM

ATM AAL

2.2.11 AAL

20

Reassemb



ATM

r . -

2212 ATM AAL

21



(CS-PDU)

(Paddi ng) (Checksum)
CS-PDU
ATM 48-byte SAR-PDU

(Throughput)
AALL CBR (Voice) (Video)
( ) DS1, E1 n X 64Kbps
VBR (best-effort)
AAL2 ( )VBR- (Video),
RT VBR-NRT
AALS ABR
AAL3/4 ()
AALS UBR
AAL3/4 C ) IPISMDS

22

SAR- PDU



z O
_|
<

. (.
Workstation Ycal Switch/

L
—
= ATM
Workstation
23.1ATM
.3 ATM
.ATM (ATM LAN)
ATM
ATM ATM Adapter Card

. 3.1 ATM
ATM

23



‘Q’

s Bridge

= To Public Network
Ethernet / : x : \

&2 Royter

2.3.2ATM
2. ATM
ATM
2.3.2 ATM ATM
ATM
ATM ATM (Et hernet) (To
Ring) FDDI AT M ATM
ATM FDDI
FDDI
100Mbps
ATM
3. ATM
ATM
ATM DS- 3 SONET OC3 O0OC12

ATM ATM

24



31

(CAC)

1. Quality of Service

2. User-Network Contract
3. Traffic Contract

4. Traffic Control Functions

(1) Network Resource Management
(2) Connection Admission Control
(3) Usage Pamater Control
(4) Selective Cell Discarding
(5) Traffic Shaping
(6) Explicit Forward Congestion Indication
ATM
| I
) oS - —p Connenciti|o
PVC/SVC | Desired QoS |- Q Admisgi gnorwad
Connect Traffic Performance | =¥ cont r g P> Connect
Request Bandwidth Descriptor | Parameters - > Request
Requirements |—p» Parameters | - CLR I
-ACR - CDV * |
- PCR -CTD 1 *
- SCR -CMR !
- Bt Resource
-MCR L Check
[
ATM Host 4 Traffic Policing
UPC
wemn > Control Genaric Switch
—l - Cell Rat
Cell Stream r Algorithr%
— — 9 Information Flow :
! \ 4
1 Discard
VPIVC
: Buffering / Or Tag
i ! Traffi <
__| Tréffic > . Shfapi'n% L >
Shaping P

25



3-1ATM

Cdll Transfer Contract Bit
Delay(CTD) Rate(CBR)
Cell Misinsertion
Ratio(CMR)
Cell DeIay\Performance
Variation(CDV)~~ Farameters
Cell Lo
Cell Ratio(CLR)
Conformanc

Connection User-Network ATM Traffic
Compliance Contract M anagement
Substained Cell
Burst _— Rate(SCR)

Peak Cell
Rate(PCR)

Cell Delay Variation
Tolerance(CDVT)

Min Cell
Rate(MCR)

Allowable Cell
Rate(ACR)

3-2

26

Variable
Rate(VBR)

Available Bit
Rate(ABR)

nspecified Bit
Rate(UBR)

/ Control

VS/VD (RM Cdlls)
Explicit Rate,Slow
Down/Speed Up

Traffic Control

Generic Cell Rate
Algorithm(GCRA)

Usage Parameter
Control(UPC)
/
Traffic

/ Policing

Traffic
Shaping

Function

onnection
Admission
Control (CAC)

N

Selective Cell
Discard(SCD)

Congession

PPD & EFD
(ABR Service)



3.2 QoS

ATM ATM
Forum 4.0 (Traffic Management 4. 0)

" CBR Constant Bit Rate
64kb/ s PCR CDV
" VBR VariableBit Rate

VBR VBR-rt VBR-nrt
VBR-r1t CBR
( ) VBR PCR SCR
BT
" ABR Available Bit Rate
( )
ABR L AN
ABR
CBR VBR
ABR
ABR
ABR (
) MCR 0

UBR  Unspecified Bit Rate ”
” UBR Qo S
ATM UBR

27



3.3 Traffic Contract
ABR UBR 3.2.1 ATM
For um

CLR
CTD CDV
PCR

SCR MBS

v
X:
N/A: not applicable

321ATM

PCR (Peak Cell Rate in cells/sec )
1/ T(T:

) /

28



3.2.2 (PCR)

|
~O— 99T OO O ® >  cdl

] ] | | | |
Switch T T T T T T (e.g. mux, switch)
{ L ® ® ® > Cell (
([ERSERSNpEERQERAND cov)
@ 1 1 0-0-0-0 { O———» Cell (
] W R cov)
CDV (Cdl* ™) cov(cdl )
3.2.3 (CDVT)
CDVTCel | Del ay Variation Tolerance in usec
(Cell Clumping)
CPE
(Cell Del ay Vari at
Tol erance, CDVT) CDhV
SCR (Sustainabl e Cell Rat e )

29



(throughput) /
Cell / Second) ; <=PCR (burst) (on-o0
(Burst Tol erance)

MB R

MBS (Maxi mum Burst Sizég inPECRIIS

Th=(MSB-1)T

MBS:PCR
Ti:
Tb:PCR

3.24 (SCR)
MCR( Mi ni mum Cel |l Rate )
/| (Cell / Second) ; 0
ABR ABR MCR

(Traffic Contract)

30



3.2.5 (MCR)

peak-to-peak CDV (Peak-to-peak Cell Del ay
)
MaxCTD (Maxi mum Cgll Transfegr Del a
CLR (Cel |l Loss Ratio )
Congestion Control Feedback( )
ABR (Resource Management
ABR RM
RM RM
RM
RM ( ClI N | )

31



RM

ABR
3.2.6
RM ( ) (
) RM RM
RM RM

Farward faw disla cels

I:WE_J}

=

Moda et ] Mo
| Sourca Dastnetion |
ME HE HME

Cinly the fows for forward data calls and thair assooiabed AM call
contral leap ang shoawn in (hs dagram. The flows or backwand
Tlorw daata cells (destication 10 sowos) and Thair assooiabed AM
el sanirol Fﬂ-ﬂp e qul 1ha I:'Iplb-ﬂ&il.& al that sl bar the harwand
llovae dtata callg. .

=

NE = Wetwork elament o

3.2.6 ABR VSVD Fl ow Control Di agl

ForeSight

Traffic Contract ATM

Traffic Managemen Traffic Parameter

32



QoS Peak Cel l
Rate- PCR Sustainabl e Cell Rate-SCR
Maxi BBumst Si ze- MBS Mi ni @& ml Rat e-
MCR PVC
SvcC
Cell Del ay
Cell Rasso-CLR
ATM

Connection Admi ssion Con

ATM

UsafBarameter ControPeUPcing

Generic Cell Rate Alg
GCRA GCRA Continuous-State
Leaky Buckem Al gorith Virtual Schedul in
Al gorit hm
ATM
ATM Congestion Control
Performance ATM
Tol erance (1) CBR PCF
Qo S Cell Del ay Cell Loss Cell D
Loss CBR Real Ti me Vo
Video (2)VBR PCR SCR MBS RT- VBR (
Cel | Del ay Cell Loss Cel | Del ay C
RT- VBR Packetized Voi ce
NRT- VBR Qo S Cell Loss Cell Del a\
NRT- VBR Banking

Transaction (3)ABR PCR MCR Qo S

33



Cel | Loss Cel | Del ay ABR
LAN I nterconnection (4)UBR
Qo S Cell Delay Cell Loss Be
UBR I nternet Service
Send and Pray
Hi net ATM UBR

3.4 Traffic Control Functions

3.4.1 CAC
CAC CONNECTION ADMISSION CONTROL ATM
UNI ITU-T
Q.2931 QoS

PVC SVC CAC
3.4.2 CAC
(1) PCR-SCR-BURSTNESS
BURSTNESS
CAC
PCR
(2 QoS
(3) CDV

(4)



7470 76/0ATM

4.1 Alcatel 7470 M SP

Alcatel 7470 ATM Newbridge 36170 ATM
TDM
SONET/SDH DWDM DSL  Wireless P (Voice)
(Frame Relay) (Cell Relay) (Private Line)

(Multiservice Platform, M SP)
(Access Switch)
(Edge Switch)

4.2Alcatel 7470 M SP
42.1
Alcatel 7470 M SP PVC(Permanent Virtual Circuit) SPVC(Soft Permanent
Virtual Circuit) SV C(Switching Virtual Circuit)
Q) (Cell relay) / (framerelay)
(2) IPIMPLS  (IPIMPL S service)
©)] (Circuit emulation)
4) (Interworking)
(5) (L eased line service)

(6) (Broadband supplementary service)

| Cell Relay Services I
Frame Relav Services '
IP/MPLS Services I
Leased Line Services .
Voice Services I

RI>O0

Qo OZ—-mmr>»Z20-W0n

<—A—-—rr—wW>r>0u0n

ox

40O O—TmTm>xH

Access: copper, fiber, wireless, SDH, SONET, DWDM, xDSL

4.1 Alcatel 7470 M SP

35



4.2.2
Alcatel 7470 MSP (Single shdf) (Peripheral
shelf) (
1.6Gbps) CFR T1E1
UCFR TVE1 CFR DS3/E3 UCFR DS3/E3 OC-3/STM-1
OC-12/STM-4 Alcatel 7470 MSP (Switching
shelf) (Multi-shelf) 12.8Gbps
Alcatel 7470 M SP
(Redundant) (Hot

insertion) (Hot removal)
4.2.3

Alcatel 7470 M SP
Alcatel 5620

424 SMART
Alcatel 7470 M SP SMART (Scaleable, Multi-priority Allocation of Resource
and Traffic)
QoS(Quality of Service)
4.25
Alcatel 7470 M SP ATM 4.0(TM4)
Q) CACulator (Connnection Admission Control,CAC)

(2 (Usage Parameter Control, UPC)

©)] (Céll loss priority) (Selective cell

36



discard) (Early packet discard) (Partial

packet discard) QoS
4) VS/VD(Virtual Source/Virtual Destination) ABR(Available
Bit Rate)

4.3 Alcatel 7470 M SP

43.1
Alcatel 7470 M SP (Standalone switch)
(Multi- shelf switch)
Alcatel 7470 M SP (Dual
Peripheral shelf) 1.6Gbps Alcatel 7470 M SP
(Switching shelf)
800Mbps ISL (Inter- Shelf Link) 12.8Gbps

4-2  Alcatel 7470 MSP

Alcatel 7470 MSP
Switching Shelf X

AA o
Redundant Switching Shelf Y
Ed AA t
> Dual Peripheral Shelf PS1
2x800M bps
optical Intershelf —: Dual Peripheral Shelf PS2
Links(ISLs)
L Dual Peripheral Shelf PS8
4- 2. Al cat el 7470 MSP
Q) (L ow speed peripheral shelf) 800M bps

(2 (Dual Peripheral shelf) 1.6Gbps

37



3 (High speed peripheral shelf, HSPS) 6.4Gbps

4-3(@)&(b) Alcatel 7470 MSP

/
1) 14
(2
3 1 DIP
4) (Alarm Indication Area, AIA)
(5) (Integrated cooling unit)
Alarm =
indigahen ——4- . _
- AT | soteqraes
(T T AR R e e Cocling
(A BT RRERER PR L
I‘..;,nIIIIiIIII!IIIII1IIIIIIIIFIIIII!IIIIIIIIIIHIIIFIIIII1IIIIIIIIIIIIIHIIIIIIl.g.r
card - = = - Hudi card
b ® UULSSE
- i
"B n
| | N " Fibre
-::m.ar gy YT “‘“?Eﬂ"m'
[Shall P11 anly)
4-3(a). Al catel 7470 MSP
/
Q) (Control card)
(2 (Servicecard)
(3) ISC (Interworking Service Card)
4) (Data spooling card)
(5) (Dual switching hub card)
(6) (Dual hub card) (L ow speed

38



hub card)
(7) (Interface card)

=

——— R
===
==

000000 00 0 0O 0
HII IIIIJIIIIIIIIHI!IIIJIIIII!ItIIII!IIIIIIIIIIIII]IIIIIHIIIIIIIIlIIIII
NI II" |I||I|EIII T
LT

ilII[IIIIIIIIIIIIIIJIII

4-3(b)Al catel 7470

DIP 8 (Switch 1D)
(Shelf 1D)
1A/2A
12
HX HY
HX FX(Fabric X) HY
FY (Fabric Y) DB25
( )
4-4(a)& (b) Alcatel 7470 M SP
(1) 16
(2)
3) 4 DIP
(4) (Alarm Indication Area, AlA)

39
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(5) (Integrated cooling unit)

r..'.phl e 5071 g W — Algy

IIJIIIHI.IIIIIIIIIIt|||i|I|I|1IIII[IIIJIllI|||I|l||l!I||||||||l|||||IIIIII|J|1!| Inbegrated
IIIIIIIIIIIIIIIIIIIFIIIIIIIIIIIIHEIIHi‘TITm|i|i|“‘1“|'r'|||||||‘iii'|iiii|i' ] i
IIIIII! TS | IIIIIII!IIIIIII -~
|3‘|II I HIIIII!I I':I:I:I"IIII.IIIII "{HE lllllll st ittt Elr
A#I %SJ Dual
f i - b sl L= [ il gl e FiCs
REREAETRAE
HHEIIL I-j HHEBEIHHE
L IEH B ] i F"?:’“ =
; =1 = =
R LB -
= " = -
= : = Fiyre
-_[ - I'.I:'q:.lnn-qnmr:nl
I L ! | |

High-spoad inli lecs cidids

4-4(a)Al catel 7470 MSP

[ WanGresiaprans 16170 = '— DI

HIIIIIIIIII!IIII!IIII]III[IIIiIIIIIII[IIIII|||I|1i|IIII1II1HIIIIIIHIIIHHIII
LSOO ER RSO EA
IIIIlIIIEIIlIIIIIIIIIIIII]IIIllIIIIII1IIIl]EIIIIIIIIII1EIIIIIIIII[IIIIIIII]IIIII
I A e

4-4(b)Al catel 7470 MSP
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Q) (High speed cell relay interface card)

(2 FIC (Dual Fabricinterface card)
FIC
FIC 800Mbps ISL FX FY
1.6Gbps 6.4Gbps
1+1 (Automatic Protection
Switching, APS) FIC
800M bps I SL FX FY 4
DIP " OFF”

4-5(a)& (b)  Alcatel 7470 MSP

Alarm
i 150 [T e {1 - e
"'j;r'z"u iy ——— =i
e A R TR TR RIEERL I wegraned
R R T e Cioling
L R R T TR R ron
800 AT TN TR BRI A0

I'_|'_’l .J L ] 5 L — - —ll— -
iyl fomn [ fema | =)= = | =
'.-.. I.... '.- :-
Dl Blm|mm
FAmceiver | |' 2 L -
o
— mimieine o
— :I _I _I | L] ;|
: "
& ]
Fibrn 3 I
Maragement Cuisl Sualching  Termraton
Trawy cards card
4-5(a)Al catel 7470 MSP
(1) 17
)
(3) 1 DIP
4) (Alarm Indication Area, AIA)
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()

D)
(2)
3

S1

4.3.2

FIC

(Integrated cooling unit)

(Dual Receiver Card, DRX)
(Dual Switching Card, DSC)
(Termination Card, TC)

8 (R1~R8)
(S1~s8)
2 (Rx) 2 (Tx)
800M bpsc
16 12.8Gbps 16 ISL
1.6Gbpsc ISL
/ /
R1

LR T e A T
3| AT 1R O OTL AT ATROL YRR
TR TR T T T AT AT
00RO TS TFTETBTR1RVATATOSRETRTOREMATOENEN .

-+

| B
Ui
| B

[ ]
o w |

‘o m
;Elul
Lt

|

I

0

4-5(b)Al catel 7470 MSP

Alcatel 7470 M SP 1SC
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() — Alcatel 7470 M SP

(1)
2 PNNI

3)

1A 1A/2A 1 2 160
SvC 85M B PCMCIA (Personal Computer Memory Card
I nternational Association) PCMCIA

(1) ( )
)
3
(4)
(5)
(6)
(7)
DB25 (Control Card Interconnect
Panel, CCIP) 1/O 1/0
4-6
(CCIP)
(1)
2 (Active) (Inactive) /0
3
4) TIA/EIA-232
(5)
(6) BITS(Building Integrated Timing Source)

43



CCIP LS, Telca varasni

o c5? el cwiws W W [

"-,III | |1".|IlI ' | 1 2

I g S

Crasys RE-292 Chook pies BITE LD 1 [TL=1] Fihsmal
d Groaan

CCIP Standsd yariant

- e — =
nEa—y G 5 8§ s s B ]
Ly —— l L I : B - | +
' | i l 1 2|
L B - I
Th IIII l rnlrrrl-ﬂ
(LT - E
- i LR ok, ports [Bal] Lol

correciors

4-.6 Alcatel 7470 MSP rol Car(dCdmPamebnn@cC

[/0-1 1 1/0-2 2
-1 1
-2 2
"NMTI” RJ-45

TIA/EIA-232

1.544 Mbps/BITS 2.048 Mbpg/BITS

Alcatel 7470 MSP (System Synchronization Unit, SSU-2)

A B DS3/E3
CCE(Channelized Circuit Emulation)

1)

@)

©)] 3(Stratum 3)

(Holdover)
4) (Freerun)
3(Sratum 3)
) —_



(1) svC spPvC
(2) PNNI
() —
SvC (Media Attachment
Unit MAU)

() ISC(Interworking Service Card) — ISC CSI(Carrier Scale
I nterworking) IP IP
Alcatel 7470 M SP PPP(Point-to-Point Protocol) ATM
PPP(Point-to- Point Protocol) IP
ISC P
VPN ISC
PPP ATM

ATM VC(Virtual Connection) ATM

1SC

() FIC —

() -

/0
4-7  Alcatel 7470 MSP /
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F ooy W
(A

T
E
o
-

4-.7 Al catel 7470 MSP /

(1) (Add bus) —
Slot, UCS)
HY 4
200M bps
(2 (Drop bus) —
1 1-6
HX
HY Y (Y Drop 1/Y Drop 2)
25MHz
3 (Application bus) —
(@)
(b)
(©)
(d) -
(€) — 3 (

(f) —
4) 1/0 —

46

(Universal Card

A HX
S0MHz
800M bps
2
X(X Drop /X Drop 2)
32
800M bps

7~12

B



5) - -48V

HX HY
2.4Gbps 1.6Gbps
1)
@) QoS (Queue)
3 (Early packet discard) (Partial packet
discard)
(4) ABR(Available Bit Rate)
©)
(6)
4-8
ingrean
B w5
igrass
ingress ™7 U
2xd
LEES
4 - 8
Q) (Ingress concetrator) — 200M bps
Eagle
ASIC(Application Specific Integrated Card) EagleASIC
1-6 7~12 Eagle
ASIC 32K ( QoS )

(Multi-cast) 800M bps

47



(2 (Arbiter module) —

800M bps

3 (Ingress cell arbitration) —

Eagle ASIC

Eagle ASIC
4) (Ingress priority remapper) —

Eagle ASIC (Header)
NSX
(5) 2x2 - NSX-A  NSX-B
1.6Gbps Eagle ASIC
NSX-A
1-6 NSX-B 7~12
(6) (Egress formatter) — (Header)
(7) (Egress broadcaster) —
800M bps
(8) (Stealth) — ASIC
ASIC
HX HY
1 1-6 2 7~12 2.4Gbps
1.6Gbps
1) 800Mbps  ISL
) QoS (Queue)
©)] (Early packet discard) (Partial packet
discard)

4) ABR(Available Bit Rate)

()
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HX HY
2.4Gbps 1.6Gbps
«y 800Mbps  ISL
2 (Queue) 3xQoS
3 (Early packet discard) (Partial packet
discard)

(4)

4-10
Q) (Ingress concetrator) — 200M bps
Eagle
ASIC 1~12 EagleASIC 8K
( QoS ) (Multi-cast) 800M bps

2
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Lip 15L | Add 1-12
Down BSLE |
‘Orop 112
4-10.
() -
4.3.3
Alcatel 7470 M SP
() (Framerelay service) —
(1) 8 T1VE1UFR(Unchannelized Frame Relay)
(20 4 T1EL1CFR(Channeized Frame Relay)
(3 1 DS3CFR
(4 1 DS3/E3UFR
(5 1 HSSI(High Speed Serial Interface)FR
() (Circuit emulation service) —

(1) 8 T1/E1CE(Circuit Emulation)

(2) 1 DS3/E3CCE(Channelized Circuit Emulation)
() (Céll relay service) —

(1) 8 TL/EL1UNI/NNI

(2) 3 DS3/E3UNI/NNI
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3 1

4 1

(5) 8

Alcatel 7470 M SP

(1) SR (Short Range) —
2km SC

(2) IR (Intermediate Range) —
15km FC-PC

OC-n

(3 LR (Long Range) — 9um

FC-PC
(4) XLR (Extra Long Range) —
110km FC-PC
(5) Electrical — 750
BNC

4.4 Alcatel 7470 M SP
() -
(1) UNI(User to Network Interface)
(2) NNI(Network to Network Interface)

() -
(1) UNI(User to Network I nterface)
(2) NNI(Network to Network Interface)

©) FRF.8 FR/ATM
(4) FRF.5 FR/ATM

() — 433

() —
(1) TUE1 T3/E3IPover FR/PPP

(2 IPover ATM
( )PVC —

51

OC3/STM1 UNI/NNI SR/IR/LR/XLR/Eleatrical
OC12/STM4 UNI/NNI SR/IR/LR/XLR/Eleatrical
ADSL (Asymmetric Digital Subscriber Line)
STM-n1/O
62.5/125um

(MMF)

oum (SMF)

(SMF) 40km
oum (SMF)

136m

333

3.3.3

3.33
333



1)
2
3)

( )svC

D
2)
3)

( )SPVC

D)
2

D)

2)
3)
(4)
()
(6)

(7)
(8)

32000

ITU-T Q.2931,Q.2961
ATMF UNI V3.1, UNI V4.0, PNNI V1.0, B-ICI V2.0(BI SUP)
[ISPV1.0 (Crankback)

- 32000

ATMF PNNI V1.0

ATMF TM4.0,1TU 1.371, VS/VD, Bellcore GR-001110-CORE, GR-

001248-CORE

ABR, UBR, CBR, rt-VBR, nrt-VBR

(Leaky Bucket) (Usage Parameter

Control, UPC) (Network Parameter Control, NPC)

(Céll LossPriority, CLP)

) SNM P(Simple Network Management Protocol) —

D)
(2)
3
(4)
()
(6)
(")
(8)

RFC-1213 MIB(Manage Information Base) 11
RFC-1573 MIB
RFC-1595 SONET M 1B
RFC-1407 DS3/E3MIB
RFC-1695ATM MIB
ATMFUNI V3.1ILMI MIB
PVvC MIB
MIB
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( ) CMIP(Common M anagement Infor mation Protocol) —
(2) ATMF M4
(2 Bellcore GR-1114
© M|B(GR-1379)
(4) MIB
C ) -
Q) (Node Management Terminal Interface,
NMTI)
)
3
C ) -
Q) SNMP, CMIP  Alcatel 5620

2) VP/VC

©)] AMA(Automatic M essage Account)
(4)

(5)

(6)

(7)

45 Alcatel 7670 RSP

Alcatel 7670 ATM Newbridge 6/0ATM

IP ATM  MPLS(Multi-protocol Label
Switching) IP (Routing Switch Platform,
RSP) (Core Switch)

4.6 Alcatel 7670 RSP

46.1 P

Alcatel 7670 ( )
(Redundant)
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( IPIMPLS PNNI

ATM ATM ) 1+1 (Redundant)
P
4.6.2
Alcatel 7670 56Gbps 448Ghps
OC-3/STM-1  OC-192/STM-64
(Single shelf) 224  OC-3/STM-1 (Multi-shelf)

1700 OC-3/STM-1 124 OC-48/STM-16 31 OC-192/STM-64

46.3 IPIMPLS ATM (Control plane)
Alcatel 7670
IPIMPLS ATM P MPLS ATM
(per-port) (per-VC/LSP)
| |
ATM : MPLS : Native IP
n L
PNNI routing OSPF, BGPv4, RIP, IS-IS
PNNI signaling Constraint-based ti
Control hierarchy onstraint-base roslll\:gDVMRP
Plane QoS routing '
AINI (static) CR-LDP / RSVP
Traffic Management
FAST (FNNI) FAST (FNNI)
Plane VC concept : forwarding
VPI/VCI or label switching classification
Label forwarding (DSCP, etc.)
VC/VP merging
| |
| |

4-11 Al catel 7670 RSP



4.6.4 (Control plane) (Data plane)

Alcatel 7670 (Routing) (System)
(Packet forwarding) (Throughput)
4-11 (Packet forwarding)
(Line card) 1/O I/O0 ATM
MLPS IP Alcatel 7670 IP
(Differential service, DiffServ)
Alcatel 7670 ATM QoS(Quality of Service)

IP DiffServ CoS(Classes of Service)
(Service Level Agreement, SLA)

4.6.5
Alcatel 7670 Alcatel 5620 SNMP(Simple Network
Management Protocol) Alcatel 5620
ATM
MPLS
Multishelf Platform
00000000000 OCOGIS
Standalone HISL

50 Gb/s switch

High Speed

Switching Shel\
C

4-12 Al cat el 7670 RSP
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4.7 Alcatel 7670 RSP

47.1
Alcatel 7670 RSP (Standalone switch)
(Multi-shelf switch)
Alcatel 7670 RSP 56Gbps
(Peripheral shelf) (System card) (Linecard) 1/0
(Control card) (Facility
card) (Controal interconnect card, CIC) (Switch card)
1/0 Alcatel 7670
RSP (High
speed peripheral shelf) (Switching shelf)  14Gbps I SL
(High-peed Inter-Shelf Link, HISL) 448Ghps
4-12
Alcatel 7670 RSP 4-13
Q) (Alarm display)
(2 (Breaker panel)
3 (Wrist strap connection point)
4) (Air intake)
(5) (Line card replaceablefield)
(6) (Control card replaceable field)
(7) (Fan units)
Q) (Alarm display)
(2 (Breaker panel power termination area)
3 (Wrist strap connection point)
(4) (Facility card replaceable field)
(5) CIC (CIC replaceablefield)
(6) 1/0 (I/O card replaceable field)
(7) (Switch card replaceable field)

(8) (Cable management brackets)

56



4-13 Al catel 7670

Alcatel 7670 RSP (Midplane) 14
28 1/0 2 2 CIC 1

-2 (Extension -2, 7-2 ) 1/0
-1 (Extension —1, 71 ) 3

2 LED

57
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4.7.2
Alcatel 7670 RSP CIC

() — Alcatel 7670 RSP

D)
(2)
3
(4)
()
(6)
(7)

(i

Pl dningan=tir] H = Dl Collaeiog
el i
I | - Aachvm | ‘neciva
Swilch aed Contrl cars ™ Conbenl covdd
............... Cmim Taaia
' Canteal #pocling [ Coonteal I
. | Signating b .
Lime cmd ™| - i
s ] [Cal pr 4 hink
e
P8 fink =] BRI

e
gy [P
S e || =

4-114

7 8 RJ-45
CiC
PCM CIA(Personal Computer Memory Card International Association)

4-1 4-14

58



(Control)
(Call svC svC
processing)
PNNI PNNI
(Data spooling)
(Redundant) 7 8
(Active) (Inactive)
(1)
2 NMTI(Node M anagement Terminal I nterface)
3 NMTI(Node M anagement Terminal I nterface)
4 (Demerits)
(5) CIC
SvC
svC
(Redundant) (Hot redundant) (Warm
redundant)
4-2
4-2
(Contral)
(Call
processing)
PNNI
(Data spooling)
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4-3

4-3

5500

1250

1000

1000

100

250

250

() cCIC

NMTI

CIC

— CIC

7-2

CIC

—

8-2

CIC

2Mbps
CiC CIC

,
Certrei Card &

60

DB25

CIC




)
EIA-232 NMTI
DB-25
BITS(Building Integrated Timing Source)
BNC 2Mbps 4-16
J'EJ:E" ] s
- | ;PR R |
4-16
() - Alcatel 7670 RSP 7-1(Switch X)
8-1(Switch Y) 4-17 7670 RSP
Q) (Switching)
(2) ASIC (Application Specific Integrated Circuit control)
3 (Fabric congestion monitoring)
4) (Fabric congestion statistic)
(5) (Fabric fault monitoring)
(6) (Fabricerror statistic)
(7) (Temper ature sensor monitoring)
(8) (Power supply monitoring)
9 (Softwar e downloading)
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v e I i o v i Py cerms g I LT

L ol

Falie=

4-177670 RSP

Alcatel 7670 RSP 7-1  (Switch-X) 8-1
(Switch-Y) 3-17  Alcatel 7670 RSP
3.5Ghps
56Gbps(3.5Gbps x 16port)
- B W Y c
2 | .
s e
-\-I':_-';‘-I L o =" T

I I
IC = - 1 S o

L JS3 A TRA pedl
[
[ - I Wasles

4-187670 RSP

Switch-X
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Switch-X
LED

4.7.3
Alcatel 7670 RSP 14
/0
4-19 4-20
/O Alcatel 7470 M SP

Switch-Y

Alcatel 7670 RSP

4-18

/0

4-20Al catel 7670

63

RSP

Al cat el
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( )Multi-RateBATM/IP — UNI/NNI P
OAM CC (Connection Control)
1/0
(1) 8x OC-3c/STM-1
(2) 2x OC-12c/STM-4
(3) 4x0OC-3c/STM-1 1x OC-12¢/STM-4
/10
(1) 2x4 OC-3c/STM-1(SR,IR,LR,XLR,electrical)
(2) 2x1 OC-12c/STM-4(SR,IR,LR,XLR)
(3) 1x4 OC-3c/STM-1 1x1 OC-12c/STM-4

Multi-Rate8 ATM/IP 112 x OC-3c/STM-1
28 x OC-12c/STM-4 Releasel.1 IPIMPLS
4-21  Multi- RateB ATM/IP /0

ek Ey
A TR
[T R

4-21. Mul ti- Ratel® ATM/ I P
( )Multi-Ratel6 — UNI/NNI OAM CC (Connection
Control)
/O

(1) 16x OC-3c/STM-1
(2) 8x OC-12¢/STM-4

(3) 8x OC-3¢/STM-1 2 x OC-12¢/STM-4
110

(1) 2x8 OC-3c¢/STM-1(SR,IR,LR,XLR,dectrical)



(2) 2x2 OC-12¢/STM-4(SR,IR,LR,XLR)
(3) 1x8 OC-3¢/STM-1 1x2 OC-12¢/STM-4
Multi-Ratel16 224 x OC-3c/STM-1 56 x
OC-12¢/STM-4 4-22  Multi-Ratel6 1/O

4-22. Mul ti - Ratell® ATM/ I P
( )OC48c/STM 16 — NNI
1/0
(1) 1x OC-48c/STM-16
1/0
(1) 1x1 OC-48c/STM-16(SR,IR,LR)
OC48c/STM 16 14 x OC-48c/STM-16
4-23 OC48c/STM 16 /O
,ﬂ.a
..-E
— Pﬁ:.‘ﬁ'ﬂl“
- E{
i
V)
4 -2 3. OC48c/ S/IODM1 6

474 1/0
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/0 Alcatel 7670 RSP

Alcatel 7670 RSP 4-24 I1/0 7670 RSP
28
Alcatel 7670 RSP OC-n STM-nl/O
(1) SR (Short Range) — 62.5/125um (MMF)
500m SC
(2) IR (Intermediate Range) — 9um (SMF)
15km FC-PC
(3 LR (Long Range) — 9um (SMF) 40km
FC-PC
(4) XLR (Extra Long Range) — 9um (SMF)
110km FC-PC
(5) Electrical — 75Q 136m
BNC

Alcatel 7670 RSP 1/O

() 4 OC-3¢/STM-1(SR,IR,LR,XLR,Electrical)
(2) 8 OC-3c/STM-1(SR,IR,LR,XLRElectrical)
(3) 1 OC-12¢/STM-4(SR,IR,LR,XLR)
(4) 2 OC-12¢/STM-4(SR,IR,LR,XLR)
(5 1 OC-48c/STM-16(SR,IR,LR)
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4.8 Alcatel 7670 RSP
() -

(1) 1,800,000

(2) 448Gbps 4,000,000

3 SVC, PVC, SPVC, S VP, ,

() -

Q) WFQ(Weighted Fair Queue)

)

©)

4) ATM CBR, rt/nrt-VBR, ABR, UBR

(5 ABR (Explicit rate)  VS/VD(Virtual Source/Virtual
Destination)

(6) 8 QoS(Quality of Service) 8 P CoS(Classof Service)

(7)

(8)

(9) 4,000,000

() MPLS(Multi-Protocol Label Switching) IP —

(1) | Pv4 (Wirespeed)

2) RFC-1483

©) 256,000

4) 8 IPCoS(Class of Service)

(5) DSCP(Differentiated Service Capable)

(6) ( IP )

7) P

(8) LDP(Label Distribution Protocol) CR-LDP(Constrain-based
Routing-Label Distribution Protocol) RSVP(Resource Reservation
Protocol)

(9 RIP(Routing Information Protocol) OSPF(Open Shortest Path

First) BGP4(Border Gateway Protocol) 1S-1S(Intermediate System to
Intermediate System Routing) PIM-SM (Protocol Independent
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Multicast- Sparse Mode) DVMRP(Distance Vector Multicast Routing
Protocol) IGMP(Internet Group Multicast Protocol) |CMP(Internet

Control Message Protocol)

(10)
(11) (Label Switching Path LSP)
(Hop-by-hop) QoS (QoS-routed)
(Explicit-routed)
(12) MPLS
(13) MPLSATM/  IP
(14) /
(15) WFQ(Weighted Fair Queue)
( )ATM -
(1)
(2 ATMFPNNI  UNI V3.1 UNIV4.0 AINI 1TUQ.2931
© ATMF PNNI
() -
Q) SNMP  Alcatel 5620
2 VP/VCILSP

3

AMA(Automatic M essage Account)
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PSTN
2000 2 Alcatel 71
Newbridge Newbridge Alcatel
NewBridge 3Com Siemens
(ATM) Alcatel
DSL
VolP
VolP 012
Voice Over IP
7 (ISR)

Netalk

ITSP Internet telephone service Provider  Blaster

69

Newbridge

ADSL

ISP



